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HAYHHAH ffHCKYCCHH 


YM 576.895.1 

3KOJIOrHHECKHH IIO^XO# K I1POEJIEME MOHOO>HJIHH 
HEO^EPMAT (PLATYHELMINTHES) 

© T. A. THMO^eeea 

npeflCTaaneH cueHapMM cTaHOBjieHMH w sbojiiouhm ochobhmx rpynn Neodermata. FIo- 
cjieAHMe B03HHKJ1H KaK napa3MTbi xca6p naneo30HCKMx nc>3BOHOHHbix eme jx o (J)opMMpoBaHMH 
y hhx MejiiocTeM. OcHOBHbie anoMop(})Hbie MepTbi nepBbix Heo^epMaT (= npoMOHoreHen): 
HeoaepMHc, 3aAHMM npMKpenMTejibHbiH annapaT xpioMKOBoro rana m njiaBaiomaa paccejiM- 
TejibHan jnmHHKa. J^ajibHeMiuaH 3bojhouhh HeoaepiviaT cBH3aHa c ocBoeHneM hmh pa3Hbix 
ynacTKOB Tejia xo3«eB, KOTopwe b 3to BpeMfl 6ypHO AMBeprupoBajiH, 3aBoeBbiBaa HOBbie 3ko- 
jiorMMecKHe hmiuh h nnmeBbie obbeKTbi. OcBoeHMe hobmx hmiii Ha Tejie najieo30HCKHx no- 
3BOHOHHbix conpoBoxcAajiocb yBejiHHeHHeM pa3MepoB napa3HTOB h nepBHHHbiM Mopchojiorn- 
HecKHM pa3HOo6pa3neM, HaH6ojiee npKo npoHBjiaeMOM b CTpoeHHH opraHOB npHKpenjieHHH 
h nojiOBOH CHCTeMbi. Trematoda, Cestoda h Polyopisthocotylea ABjiniOTCfl cneuHanH3HpoBaH- 
HbiMH BeTBHMH no OTHouieHHK) k 6a30B0My TaxcoHy — Monopisthocotylea. Polyopisthocoty¬ 
lea nepeuuiH k objinraTHOMy nuTaHMio xpoBbio Ha xcabpax naneo30HCKHx pbi6. npe^KH Tre¬ 
matoda h Cestoda 6buiH obHTaTejiHMH ctchok tjiotkh m orryaa npoHHKJiH b nwmeBapHTejib- 
Hbiw TpaKT xo3aeB. flqencTbiH npMKpenMTejibHbiH opraH Aspidogastrea ccJ)opMHpoBajic5i npw 
o6HTaHHH Ha TOJICTbIX MbILUeMHbIX CTeHKaX TJIOTKH X03HeB. YTpaTa KpiOHbeB Ha UepKOMepe 
npoH3omjia, BepoHTHee Bcero, npn BKJHOMeHHH b uhkji acnwaoracTpHfl mojuhockob. Bwmm- 
paHHe MHorwx rpynn xpameBbix pbi6 w noHBjieHne nepBbix Teleostei, mcjikhx njiaHKTOHOJm- 
Hbix pbi6, npHBejio k B03HHKHOBeHHio Digenea. HeobxoawMOCTb ocBoeHHH hobux xo3neB 
BbiHyAHJia hx npe^KOB co3^aTb HOByio paccejiMTejibHyio CTaamo — uepKapwio, a jxjm boc- 
nojmeHHH noTepb oco6en Ha jx Byx paccejiHTejibHbix (J)a3ax uwKJia bo3hhkjio napTeHoreHeTH- 
HecKoe pa3MHoxceHHe b Mojunocicax. Y3Kan cneuH(})HHHocTb k nepBOMy npoMexcyroHHOMy 
xo3HHHy y AnreHen aBjineTCH ejieflCTBneM nepeHeceHHH ocHOBHoro BocnpoH3Bo,acTBa BH^a b 
MOJuiiocKa. OTMenaeTca napajuiejiH3M b obojhoumm Cestoda m Trematoda. 


B HacTOHutee BpeMH moho(J)hjthh Neodermata (Platyhelminthes) yxce He 06- 
cyxc^aeTCH: oHa AOKa3aHa KaK Ha ocHOBe aHajiH3a Mop(j)OJiorHnecKHx npH3Ha- 
kob, BKJHOHan yjibTpaTOHKMe (Ehlers, 1985; Rohde, 1990), TaK h MOJieKyjmpHbi- 
mh MeTo^aMH (Mollaret et al., 1997; Littlewood et al., 1999 a, b; Litvaitis, Rohde, 
1999; Lockyer et al., 2003, h jx p.). QzmaKO npe^CTaBiieHMe o tom, KaK nponcxo- 
AHjia 3BOJHOUMH 3 toh rpynnbi h KaKHe (J)aKTopbi ee onpe,zte;ifljiH, (|)aKTMHecKH 
OTcyTCTByeT. CymecTByeT MHeHne, hto nepBHHHbie Heo^epMa™ 6buiH 3H^ona- 
pa3HTaMH H HMejlH B XCH3HeHHOM UHKJie JXByX X03fleB, a yxce OT HHX np0H30UIJlH 
3KTonapa3HTH4ecKMe MOHoreHen, ho KaK h noneMy 3 to cjiynwiiocb Bpa3yMHTejib- 
ho He o6i»HCHHeTCH (Rohde, 1997; Littlewood et al., 1999 b; Cribb et al., 2001). 

B .ztaHHOH paboTe h npe/uiaraK) cboh cueHapHH CTaHOBJieHHH h .ztHBepreHUHH 
ocHOBHbix rpynn Neodermata, ncxo/m npexote Bcero H3 3KOJiorHnecKHX npe^- 
nOCbUlOK HX 3BOJHOUHH. 
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C/raHOBjieHHe Heo^epiviaT KaK napa3HT0B nepBbix n03B0H04Hbix 


CTaHOBjieHHe Neodermata CBH3aHO c ocBoeHneM hx npemcaMH, cbo6o£ho- 
xcHBymHMH Heo(J)opHbiMn TypbejuinpHHMH, npHHUHnnajibHO hoboh cpeabi o6h- 
TaHHH — OpraHH3Ma nepBbix n03B0H0HHbIX XCHBOTHbIX. no MHeHHK) BblXOBCKO- 
ro (1957), npoMOHoreHeH noflBHJincb y npe^KOB pbi6 eme jx o hx pa3aejieHHH 
Ha ocHOBHbie Kjiaccbi. OaHaKO HeaaBHee obHapyxceHne y mhkchh poaa Eptatre- 
tus CBoeo6pa3Hbix MOHoreHen, othochluhxch k ceM. Acanthocotylidae, BecbMa 
apeBHeMy h cneuHajiH3HpoBaHHOMy cpean Monopisthocotylea (Malmberg, Fern- 
holm, 1989), 3acTaBjmeT eme Hnxce no BpeMeHH onycTHTb njiaHKy CTaHOBjie- 
hhh napa3HTH3Ma a™ Neodermata. BepoHTHee Bcero, oto npoH3omjio Ha caMbix 
paHHHX CTaaHHX 3BOJHOUHH n03B0H0HHbIX 3aaOJITO JX O pa3BHTHH y HHX HeJIIOCTeH 
h 6biJio CBH3aHO HanpHMyio c pa3BHTHeM xcadepHoro annapaTa h ero ynacraeM 
b nHTaHHH apeBHenmHX no3BOHOHHbix (Mallatt, 1984 a, b, 1996). no MHe- 
hhk) MajiaTa (Mallatt, 1984 b), yxce o6mne npe^KH KpyrjiopoTbix h nejnocTHbix 
HMejiH xopomo pa3BHTbie xcadpbi h cymecTBOBajiH c KOHua KeMbpnH. 3to 6bi- 
jih deHTOCHbie MopcKHe xcHBOTHbie, nmaBiiiHecH cycneH3HeH mcjikhx opraHHHe- 
ckhx nacTHu, cobHpaeMbix c noMontbio xca6p h HanpaBjineMbix 3aTeM b rjiOTKy 
h nHmeBapHTejibHbiii TpaKT. 

no-BH/tHMOMy, HeKOTopbie H3 nonaaaBiimx h 3acTpeBaBmHX Ha xcabpax opra- 
hh3mob cyMejiH npeoaojieTb 3amnTHbie peaKunn TKaHen xo3HHHa h npncnoco- 
6HTbCH k cymecTBOBaHHio Ha xcabepHbix jienecTKax othx nepBbix no3BOHOHHbix. 
TaKHM xce 06pa30M OCBOHTb HOByiO cpe^y obHTaHHH CMOrJIH He TOJIbKO nOTOMKH 
TypbejuiHpHM, ho, bo3moxcho, h HeKOTopbie paKoo6pa3Hbie n npocTeHiune. Pa- 
Hee h nncajia o tom, hto nepexoa k napa3HTH3My y MOHoreHen npoHCxomm 
HMeHHO b xcadepHOM nojiocra, a He Ha noBepxHoc™ Tejia xo3neB (Timofeeva, 
1997). iJejio b tom, hto b jiHTepaType no MOHoreHenM npoHHO yTBepanjiacb toh- 
Ka 3peHHH, corjiacHO kotopoh nepBbiMH npoMOHoreHenMH 6biJiH 4>opMbi, xchb- 
uiHe Ha noBepxHocra Tejia apeBHHX pbi6 (BbixoBCKMH, 1957; Llewellyn, 1965, 
1986, h jxp.). B to xce BpeMH BbixoBCKHH (1957 : 326) yKa3biBaji, hto «...ochob- 

HblM nepBHHHbIM MeCTOM ObHTaHHH MOHOTeHeTHHeCKHX COCaJIbmHKOB beccnop- 
ho moxcho CHHTaTb xcabepHyio nojiocTb pbi6». >Ka6pbi nepBbix no3BOHOHHbix 
c ycnexoM coBMemajin jx Be BaxtHbie 4>yHKixHH: /mixaHne w nnTaHHe. KaK Mbi xo¬ 
pomo 3HaeM, HMeHHO pecnnpaTopHan h nnmeBapHTejibHaH cncTeMbi hbjihiotch 
TJiaBHblMH BpaTaMH JIK)60H HH(J)eKUHH, OCOSeHHO eCJIH Mbi paemnpHM paMKH 
napa3HTH3Ma mm bkjhohchhh b Hero SaKTepnn h BnpycoB. Bee ocTajibHbie ny™ 
3apaxceHHH xo3hhhb — BTopnHHbie: npoHHKHOBeHne nepe3 noKpoBbi, ncnojib30- 
BaHHe npoMexcyTOHHbix xo3neB h nepeHOCHHKOB. 

Hcxo m H3 BbimecKa3aHHoro, ocHOBHbie anoMop(|)Hbie nepTbi Neodermata 
motjih c(J)opMHpoBaTbCH HMeHHO Ha xcadpax nepBbix no3BOHOHHbix. HeoaepMHC 
o6pa30BajiCH KaK 3aiitHTHbiH cjioh npn HenocpeacTBeHHOM KOHTaKTe noKpoBOB 
c TKaHHMH xo3HHHa. A npn jioKajiH3auHH Mexcay xcadepHbiMH jienecTKaMH Bee 
Tejio napa3HTa KOHTaKTnpoBajio c snHTejineM xo3HHHa h noaBepranocb 3amHT- 
HblM TKaHeBbIM peaKIJHHM apeBHHX n03B0H0HHbIX. UepKOMep C KpiOHbHMH nae- 
ajibHO noaxoaHT hmchho jxjw 3auenjieHHH 3a xcabepHbin onmejinn. Beponraee 
Bcero, CBoboaHOxcHBymne TypSejiJiHpnn, CTaBmne npezmaMH HeoaepMaT (o bo3- 
moxchhx cbh3hx nocjieaHHx c pa3JiHHHbiMH rpynnaMH TypbejuinpHH cm.: Little- 
wood et al., 1999 a, b), hmcjih noKpoBHbie CKjiepnTbi hjih nemynKH, no3BOJiHB- 
rnne hm 3auenHTbCH 3a xcabepHbin onmejinn h He 6biTb yBJieneHHbiMH BMecTe c 
ocTajibHOH nnmen aanee b nnmeBapHTejibHbiH TpaKT xo3HHHa. BbixoBCKHH nn- 
caji: «HecMOTpn Ha to hto xHTHHOH^Hbie ojieMeHTbi ancKa 3aKjiaabiBaiOTCH b 
napeHXHMe, ohh, hccomhchho, KyTHKyjinpHoro nponcxoxcaeHHH» (BbixoBCKHH, 
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1957 : 357). JlaHOHC (Lyons, 1966), H3ynaBinan xHMHnecKyio npnpoay h obojiio- 
unoHHoe 3HaneHHe npnKpenHTejibHbix CKjiepHTOB MOHoreHen, noziTBepxcziaeT, 
hto KpioHbH (KpaeBbie h xaMyjin) nBjiniOTcn HanOojiee npHMHTHBHbiMH npnicpe- 
nuTejibHbiMH cKnepmaMH MOHoreHen, h ohm nepBbiMH nonBJiniOTcn b hx ohto- 
reHe3e. CoeanHHTejibHbie njiacTHHKH, CKjiepHTbi KjianaHOB h cmiepHTbi nceB^o- 
flHCKa aKaHTOKOTHJIH# H CKBaMOJJHCKOB OTnjieKTaHH# nOHBHJIHCb B (|)HJIOreHHH 

rpynnbi 3HanHTejibHO no3#Hee (Lyons, 1966 : 97). 

Heo6xo,ziHMo Taioxe nozmepKHyTb, hto OKpyrjibm uepKOMep c pacnojioxeH- 
HbiMH no ero Kpaio 16 jihhhhohhbimh KpiOHbHMH nBjineTcn npe;>K£e Bcero JIH- 
HHHOHHbiM opraHOM. Ero cnjibi ziocTaTOHHo xuin yaepxaHHn jihhhhkh pa3Me- 
poM 70—300 mk. y B3pocjibix MOHoreHeH pa3BHBaiOTC5i npyrne opraHbi npHKpen- 
jieHHH, ho TaKxe Bceraa pacnojioxeHHbie Ha 3a#HeM KOHixe. B npHKpenjieHHe 
nacTo BOBjieKaiOTCH ynacTKH Tena, HaxoxmmHecn HenocpencTBeHHO nepe# jih- 
HHHOHHbiM uepKOMepoM (Acanthocotylidae, MHorne Mazocraeidea, Gyrocotyloi- 
dea). 3aKjiaziKa cpeaHHHbix KpionbeB (xaMyjien) nepe# uepKOMepoM h jinuib no- 
cjie^yiomaH hx MHrpaimn b ruck y Dactylogyridea TaKxe, Ha moh B3rjin,a, CBH#e- 
TejibCTByioT o tom, hto KOT^a-TO 3th CTpyKTypbi HaxoaHJiHCb nepe# flHCKOM. 

no MHeHHio EbixoBCKoro (1957), npoMOHoreHen 6ojibine Bcero HanoMHHajiH 
npe^cTaBHTejieH oTpnna Dactylogyridea, HecMOTpn Ha to hto paxiHaunn ototo 
OT p5ma npoHCxo^HJia Ha kocthctbix pbidax h 3HanHTejibHO no3HHee CTaHOBjieHHn 
nepBbix HeoaepMaT, HBJinBmHxcn no cymecTBy npoMOHoreHenMH najieo30HCKHx 
n03B0H0HHbIX. ByjtyHH nOJIHOCTbK) COTJiaCHa C BbICKa3aHHbIM MHeHHeM, H TeM 
He MeHee xony 3aMeTHTb, hto npocTOTa opraHH3auHH naKTHJiornpHU bo mhotom 
o6T>HCHneTCH hx HeoTeHHnecKHM npoHexo^meHHeM (TnMO(J)eeBa, 2004). 

HaM KaxceTcn HeodxonHMbiM H3JioxcHTb Hauie npencraBJieHHe o MopcJiojio- 
thh nepBbix HeoaepMaT (= npoMOHoreHen), naBuinx Hanano BceM ocTajibHbiM 
rpynnaM napa3HTHnecKHX miara#. 3to 6buin MejiKHe HecneuHajiH3HpoBaHHbie 
(J)opMbi c npocTbiM npHKpenHTejibHbiM annapaTOM b BHae jihhhhohhoto uep- 
KOMepa c 16 KpaeBbiMH KpionbHMH h jiexcamHMH Bnepean Hero jx ByMn jiaTepajib- 
hhmh napaMH cpeanHHbix KpionbeB (xaMyjien), ^eHCTBOBaBumx KaK 3axcHMbi 
(cm. pncyHOK, E). npHKpenjieHHe nepe^Hero KOHua, KaK y TypdejuinpHH, npo- 
hcxojihjio HCKjiionHTejibHo 3a cneT rojioBHbix )Kejie3. )Kejie3bi, cnocoScTByiomHe 
npHKpenjieHHio, Haxoanjmcb TaKxce h Ha 3 a#HeM KOHixe b6jih3h xaMyjieii. 

BeHTpajibHbiH pot b nepeziHeH nac™ Tejia Beji b oOuinpHyio xejie3HCTyio 
rjioTKy, KOTopan Morjia BbijjBHraTbcn H3 potoboh nojioc™ Hapyxcy. HMejincb 
TaKxce xopomo pa3BHTbie OKOJioniOTOHHbie hjih nnineBO^Hbie xcejie3bi. Hanajib- 
Hbie ctb^hh nHineBapeHHn cKopee Bcero 6biJiH BHeKjieTOHHbie. MeniKOBHzmbiH 
KHinenHHK BbicTHjiajiH KjieTKH o^Horo THna, ycBanBaiomne nacranHO nepeBa- 
peHHyio nnmy. napHan npoTOHe^pH^HajibHan CHCTeMa oTKpbiBajiacb jjByMH jia- 
TepajibHbiMH nopaMH b nepe^Heii nac™ Tejia. 

HepBHan CHCTeMa 6biJia opToroHajibHoro rana c npe^rjioTOHHbiMH M03ro- 
bhmh raHniHHMH, TpeMn napaMH 3aziHHx ctbojiob h HecKOJibKHMH napaMH ne- 
pe^HHX HepBOB, CBH3aHHbIX HeMHOrOHHCJieHHbIMH KOJIblieBblMH KOMHCCypaMH.. 
Ha 3a^HeM KOHixe Tejia nepezi npHKpenHTejibHbiM ^hckom npoziojibHbie ctbojih 
coeziHHHjiHCb, o6pa3yn MoniHbiH 3ajiHHH M03r, Be^aioinHH HHHepBauneH 3a^He- 
ro npHKpennTejibHoro annapaTa (THMO(J>eeBa, KoTHKOBa, 1995). HMejincb TaK- 
xce 2 napbi pa6#OMepHbix rjia3 c nnrMeHTHbiM 6oKajiOM h MHoronHCJieHHbie, 
pa3Hoo6pa3HO ycTpoeHHbie, HepBHbie peuenTopbi. 

TepMa(J)poOTTHaH nojiOBan CHCTeMa cocTonjia H3 nnnHHKa, napHbix xejiTon- 
hhkob, jiByx ceMeHHHKOB h CHCTeMbi nojiOBbix npoTOKOB h xcejie3. H He pa3- 
Ziejinio MHeHHH EbixoBCKoro (1957) o tom, hto ncxoxmbiM a Jin MOHoreHen nBjin- 
eTcn HajiHHne ozihoto ceMeHHHKa, nocKOJibKy napHbie ceMeHHHKH BCTpenaiOTcn 
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y MOHoreHew b AajreKO otctohiixhx jx pyr ot jx pyra CHCTeMaTHnecKHX rpynnax, Ta- 
kmx KaK Microbothriidae, Calceostomatidae, Polystomatidae h y 6ojibuiHHCTBa 
Capsalidae. y TpeMaTOii m acnHAoracTpn jx TaKxce HCxo^HbiM hbjthctch HajiHHne 
jx Byx ceMeHHHKOB, xo,zifl b o6enx rpynnax BCTpenaiOTCH (J>opMbi KaK c ojxhmm, tslk 
h co mhothmh ceMeHHHKaMH. KonyjiHTHBHbiH annapaT npoMOHoreHew npe^- 
CTaBJiHjr co6om nojryio CKjieponpoTeHHOByio TpybKy, roMOJior KonyjiHTHBHoro 
CTHjieTa TypbejuTHpHH. BarnHajibHaa cncTeMa Hocnjia napHbin xapaKTep m 6biJia 
CBH3aHa C XCejlTOHHOH CHCTeMOH. nepBOHanaJlbHO, BepOHTHO, KOnyjTHTH BHan 
TpybKa npoKajibiBajra Tejio napraepa b objiac™ pacnojioxceHHH xcejiTOHHHKOB, m 
yxce 3aTeM bo3hhkjtm napHbie BarnHajibHbie OTBepcTHH h npoTOKM, Bna^aiomne 
B XCeJITOHHbie npOTOKH. CBH3b BarHHaJTbHbIX npOTOKOB C XCejlTOHHOM CHCTeMOH 
xapaKTepHa jxj\h Bcex Polyopisthocotylea h HeKOTopbix Monopisthocotylea (Cap¬ 
salidae) h hbjthiotch njie3HOMopc})HeH jijih Neodermata. Y npoMOHoreHen 6biJi 
xopoino o(J)opMJieHHbiH ooTHn c AByMH THnaMH CKopjiynoBbix xcejie3, OTBenaio- 
ihhx 3a (J)opMHpoBaHHe TaHHpoBaHHOH CKopjiynKH cjioxchoto HHua (Llewellyn, 
1965, 1986). MMejiHCb h npocTaranecKHe xcejie3bi. MyxccKoe h xceHCKoe nojio- 
Bbie OTBepcTHH pacnojiarajiHCb phjxom no3ajiH moTKH, a BarnHajibHbie no KpaaM 
Tejra. CMeineHne nojiOBbix OTBepcTHH b nepejiHioK) nacTb Tejia CTajio cjiejiCTBHeM 
pa3BHTHH Ha 3a,ziHeM KOHue npHKpenHTejibHbix CTpyKTyp. Pa3BHTHe npoMOHore- 
Hen npoTeKajro bo BHeniHen cpejie. H 3 anna Bbuiynjiajiacb jiHHHHKa, noxoxcaa 
Ha B3pOCJIbIH OpraHH3M, HO nOKpblTan peCHHHHbIMH KJieTKaMH (cm. pneyHOK, A). 




92 


npeanojiaraeMbiM o6jihk npoMOHoreHen. 

A — JIHMHHKa, E — B3pOCJiafl oco6b. 

Hypothetical image of the promonogenean. 





3Ta paccejiMTejibHaa jiHHHHKa He nHTajiacb, ho Morjia njiaBaTb h cjiyxmia 
ZUifl 3apaxeHH5i hobmx xo35ieB. OnncaHHan hbmh Bbirne npoMOHoreHen HMe- 
Jia MejiKHe pa3Mepbi (MeHee 1 mm) h o6HTajia MtyKjxy xadepHbiMH jienecT- 
KaMH. 

AnoMopc})Hbie nepTbi odiijero npejma Bcex Heo^epMaT: 1) HeowpMHC, 

2) KpiOHKOBbiH npHKpenHTejibHbiH annapaT Ha 3ajmeM KOHue Tejia (uepKOMep), 

3) nojiOBbie OTBepcTHH b nepejmeH qac™ Tejia, 4) napHaa BanmajibHafl CHCTeMa, 
5) ooTHn c 2 THnaMH xejie3, 6) TaHHpOBaHHan CKopjiyna hhu, 7) paccejiHTejib- 
Han JIHHHHKa, nOKpblTan peCHHHHbIMH KJieTKaMH. 


OCBOeHHe npOMOHOreHeHMH pa3JIHHHbIX 3K0JI0rHHeCKHX HHUI Ha X03HHHe 

^ajibHeHmaH sbojhouhh Neodermata (= npoMOHoreHen) 6bma CB5i3aHa c 
OCBOeHHeM HMH pa3JIHHHbIX y^aCTKOB Tejia CBOHX X035ICB, KOTOpbie B CBOK) one- 
pejlb b 3to BpeM5i 6ypHO ^HBeprHpOBajiH, ocBanBan HOBbie nHmeBbie odBeKTbi h 
SKOJ iorHHecKHe hhihh. FIpoHCxojmT HacTonmaa SKcnaHCHH npoMOHoreHen no 
Tejiy najieo30HCKHx no3BOHOHHbix. M HannHajiacb 3Ta OKcnaHCHH H3 xadepHOH 
nojiocTH. KaK nncaji B. E. Ebixobckhh, «ycjiOBH5i xcadepHOH nojioc™ Heojmo- 
po^Hbi, h Mbi bwjwm, hto ecTb RB3. ochobhmx HanpaBJieHHfl npHcnocodjieHHH K 
cymecTBOBaHHio b Hen: nepBoe — 3 to BbipaSoTKa ocodeHHOCTeH, no3BOJiHK>mHx 
napa3HTHpoBaTb Ha BHyTpeHHHx noBepxHOCTHx nojioc™, h BTopoe — Henocpe^- 
CTBeHHO Ha caMHX xcadpax, rjiaBHbiM o6pa30M Ha xadepHbix jienecTKax» (Bbi- 
xobckhh, 1957 : 326). OopMbi, npHcnocoduBiimecfl k odHTaHHio Ha BHyTpeHHHx 
noBepxHOCTHx xcadepHOH nojiocTH, MorjiH noKH^aTb ee h BbixojmTb KaK Ha no- 
BepxHOCTb Tejia, TaK h b rjiOTOHHyio nojiocTb. >Ka6epHafl nojiocTb HMeeT np^Myio 
CB5I3b KaK C nOBepXHOCTbK) Tejia, TaK H C TJIOTKOH. TaKHM 06pa30M, 6bIJIO JIB a 
ocHOBHbix nyra MHrpauHH npoMOHoreHeH c xcadepHbix jienecTKOB: Ha ctchkh 
nojiocTH h orry^a Ha noBepxHOCTb Tejia h m 3 xadepHon b rjiOTOHHyio nojiocTb h 
OTT y/ia b nHmeBapHTejibHbiH TpaKT. C noBepxHOCTH Tejia pa3jiHHHbie npe^CTaBH- 
Tejm apeBHHx MOHoreHeii motjtm nona^aTb h 3acejiHTb KJioaKy, HocoBbie hmkh h 
KOH e^Hbie OTaejibi MOHenojiOBOH CHCTeMbi. HeKOTopbie m3 bhjiob, odHTaBiunx b 
moTKe, CTajm ocBaHBaTb h nHmeBapHTejibHbiH TpaKT. Xopoiimn npHMep ocBoe- 
hhh Tejia xo3HHHa aaiOT Monocotylidae, napa3HTbi xpameBbix pt>i6 (TnMOcJjeeBa, 
1985). HcxoaHbiM mcctom odHTaHHfl 3 thx KpynHbix MOHoreHeii 6bum cemajib- 
Hbie KaHajibi xca6p. IlpeacTaBHTejiH Calicotylinae ocbohjih noBepxHOCTb Tejia, 
KJioaKy, HHueBoabi h aaxce nojiocTb Tejia; Merizocotylinae odHTaiOT npenMy- 
mecTBeHHO b HocoBbix HMKax; noaaBjmiomee hhcjio Monocotylinae napa3HTH- 
pyiOT Mexcjiy BTopHHHbiMH xcadepHbiMH jienecTKaMH CKaTOB, b CBH3H c hqm ohm 
CH jibHO H3MejibHajm, h y hhx pa3BHjmcb aonojiHHTejibHbie npHKpenHTejibHbie 
CTpyKTypbi Ha jiopcajibHOH CTopoHe jxw CKa; Dendromonocotylinae, MopcJjojiorn- 
necKH HaHdojiee cxojiHbie c poaoM Monocotyle , odHTaioume Ha xadpax CKaTOB, 
CTajm odHTaTejiHMH noBepxHOCTH Tejia Tex >Ke CKaTOB. 

IlojiodHoro pojia 3acejieHHe Tejia xo35ieB npoHCxoanjio h 3HanHTejibHO no3ji- 
Hee, Korjia npejiKH coBpeMeHHbix Dactylogyridea (KaK roBopHjiocb Bbirne, Han- 
6ojiee cxojiHbix c caMbiMH nepBbiMH npoMOHoreHenMn) ocBanBajm kocthc- 
tmx pbi6. IlpejiCTaBHTejieH jiaKTHJiorHpHjieH noMHMO xa6p, ko)kh h njiaBHHKOB 
moxcho odHapyxcHTb b hocobbix HMKax, MoneTOHHHKax, 5iiiueKjiajie, cepjme, po- 
toboh nojioc™, nnmeBOjie h jx axe b acejiyzjKe h b HanajibHoii nac™ KHmenHH- 
Ka pbi6. 

To, hto HMeHHO cneuHajiH3auH5i k MecTy odHTaHHH 6buia BejiymHM (JiaKTO- 
poM b 3BOJHOUHH HeojiepMaT, nojiTBepxcaaeTCfl (JmjioreHeTHqecKHM aHajiH30M 
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coBpeMeHHbix nojiHCTOMama, napa3HrapyiomHx y nepenax (Littlewood et al., 
1997). Pe3yjibTa™ MOJieKyjinpHoro aHajiH3a ^HK noKa3ajin, hto bh^m, napa3H- 
rapyiomne b o^hom h tom xe opraHe, ho y oxaajieHHbix rpynn xo3HeB, TeM 
He MeHee 6ojiee po^CTBeHHbi, 4eM BHjjbi, odHTaiomne b pa3Hbix opraHax o^hoto 
h toto xce xo3HHHa. 

OcBoeHne pa3JiH4Hbix 3KOJiorH4ecKHx hhlli Ha Tejie najieo30HCKnx pbi6 co- 
npoBoxc^ajiocb yBejinneHneM pa3MepoB Tejia h nepBHHHbiM Mop<J)OJiorH4ecKHM 
pa3HOo6pa3HeM, o kotopom TaK mhoto nHcaji MaMKaeB (Mamkaev, 1985, 1986; 
MaMKaeB, 1987). 3to MHoroo6pa3He Kacajiocb Bcex chctcm opraHOB, ho Hando- 
Jiee npKo oho npoflBjmeTCH b CTpoeHHH opraHOB npHKpenjieHHH h nojiOBOH chc- 
TeMbi MOHoreHen nojiKJiacca Monopisthocotylea. 

Bee ocHOBHbie rpynnbi Neodermata, aeMOHCTpnpyiomHe moho(J)hjihio, a 
MMeHHo: Trematoda (Aspidogastrea + Digenea), Cestoda (Gyrocotyloidea + 
+ Amphilinidea + Eucestoda) h Polyopisthocotylea, hbjihiotch cneunajiH3H- 
pOBaHHblMM BeTBHMH 3BOJIIOUHH no OTHOlIieHHIO K 6a30B0My TaKCOHy — Mo- 

nopisthocotylea. 


3BOJHOUH5I nOJIHOnHCTOKOTHJIH^HWX MOHOreHCH 

PIpe^KH Polyopisthocotylea nepeuum k odjinraraoMy KpOBennTaHHio Ha xad- 
pax na;ieo30HCKHx no3BOH04Hbix. Beponrao, noBpe^eHHe xadepHoro onme- 
jihh KpynHbiMH MOHoreHenMH, KaKHMH dbuin npe^KH 3 toh rpynnbi, npnBO^njio 
nacTO k npHMOMy jiocTyny k KpOBeHocHbiM cocyaaM. KpoBb OKa3a;iacb 3Hepre- 
THnecKH 6ojiee ueHHon nnmen, n k TOMy xce Taxon ran nmaHnn HaHOcnji MeHb- 
ihhh Bpeji xo3HHHy. riepexoji k KpoBennTaHnio conpoBOX^ajicn H3MeHeHHHMH 
b nnmeBapnTejibHon cncTeMe nojinonncTOKOTnjien. KnineHHbin onmejinn y hhx 
npe^CTaBJieH KJieTKaMn £Byx ranoB: codcTBeHHo KnmenHbiMH, hjih reMamHO- 
BblMH KJieTKaMH, H nOZUtepXHBaiOlUHM CHHUHTHeM. KOHeHHbIM npOZiyKTOM yTH- 
JiH3aunn KpOBH HBJifleTCH reMaTHH, Tor^a KaK HeMHorne nmaiomnecH KpoBbio 
MOHonncTOKOTHJin^Hbie MOHoreHen mmciot oahh thu KnineHHbix KJieTOK n re¬ 
MaTHH y hhx HHKor^a He odpa3yeTCH. PloHBJieHHe reHHTo-HHTecTHHajibHoro h 
6yKKO-330(J)arHajibHoro KaHanoB TaKxce, no-BH^HMOMy, CBH3aH0 c KpoBenma- 
HHeM. KaK yxce ynoMHHajiocb Bbime, BarnHajibHaa cncTeMa Polyopisthocotylea 
CBH3aHa c xcejiTOHHOH, KonyjiHTHBHbiH annapaT y hhx b BH^e neHHca, oKpyxceH- 
Horo BeHHHKOM KpioHbeB, odbiHHO Hajinnne odmero nojiOBoro aTpnyMa, nacTO 
TaKxce BOopyxeHHoro rpynnaMH cnnKyji, orpoMHoe pa3HOo6pa3ne HMeeTCH b 
pacnojioxeHHH h nncjie BarnHajibHbix OTBepcTHH. Y 3thx KpynHbix MOHoreHen 
JiHHHH04Hoe Kpio4KOBoe BoopyxeHHe 3aMeHfleTCH hobhmh opraHaMH npHKpen- 
jieHHH — KJianaHaMH hjih npncocKaMH. Pa3HOo6pa3ne b CTpoeHHH KJianaHOB ot- 
pnaa Mazocraeidea, caMoro MHoro4HCJieHHoro h npouBeTaiomero epean nojin- 
onHCTOKOTHJien, cpaBHHMO no 3Ha4eHHio c 3y6HOH 4>opMyjiOH MJieKonHTaiomHX. 
riepenjiH Ha nmaHne KpoBbio, Polyopisthocotylea cj)aKTH4ecKH cjiejiajiHCb njieH- 
HHKaMH XCadepHOH nOJIOCTH. MCKJIK)4eHHe COCTaBJIHIOT nOJIHCTOMaTHJlbl, HO 3TO 
ocodbiH cjiynan, TaK KaK y hx xo3HeB xcadpbi HC4e3JiH h hm npHimiocb HCKaTb 
cede HHbie MecTa odnTaHna. 

AnoMop(J)Hbie nepTbi nojiHonHCTOKOTHjien: 1) kjictkh khuichhoto onme- 
JIHfl 2 THnOB, 2) TeHHTO-HHTeCTHHaJIbHblH H 6yKK0-330(J)arHaJIbHbIH KaHaJIbl, 
3) KonyjiHTHBHbiH annapaT b BHjie neHnca, 4) opraHbi npHKpenjieHHH B3poc- 
Jibix (J)opM — KjianaHbi hjih npncocKH. 
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OcBoemie npoMOHoreHeHMH immeBapirrejibHoro TpaKTa 
naJie030HCKHX nOTBOHOMHblX 


KaKan-TO nacTb jipeBHHx MOHoreHen nepeuijia c xa6p k o6nTaHnio Ha ctch- 
Kax POTOBOM H rJIOTOHHOH nOJlOCTCH JIpGBHHX n03B0H0HHbIX OHCHb paHO. He- 
KOTopbie coBpeMeHHbie MOHoreHen Taioxe napa3HTHpyioT b rjiOTKe h nnmeBOjie 
KOCTHbix pbi6 ( Nitzschia , Encotyllabe , Diplectanotrema). 

npOHHKHOBCHHe npe^KOB TpeMaTOa H UeCTO JX H3 POTOBOM nOJIOCTH B nH- 
meBapuTejibHbiH TpaKT HMejio cymecTBeHHyio nperpaay b BHae npeojiojieHra 
aeHCTBHH XHMHHeCXH arpeCCHBHbIX KHCJIbIX XeJiy.ZIOHHblX (J)epMCHTOB. Mmchho 
c nocjieaHHM oScTOHTejibCTBOM 5i CBH3biBaio B03HHKH0BeHne npoMexcyTOHHbix 
xo35ieB. Beab BnepBbie napa3HTbi BCTpenaioTCH c 6yaymHMH npoMexcyTOHHbiMH 
xo35ieBaMn b niimeBapHTejibHOM TpaxTe oxoHHaTejibHbix xo35ieB, h hmchho TaM 
Bbipa6aTbiBaioTC5i MexaHH3Mbi pacno3HaBaHH5i h npOHHXHOBeHH5i b hhx. ripea- 
nocbuiKOH jxjisi 3Toro nocjiyxHJia «peaxuH5i 6ercTBa» ot aeHCTBHH xcejiyaoHHbix 
(J)epMeHTOB b Haxoa5HHHec5i p^aoM nnmeBbie o6i>exTbi, npeanonraTejibHO CHa6- 
xceHHbie TBepabiMH HenepeBapHBaioiHHMHC5i noKpOBaMH hjih paxoBHHOH. TaxHM 
o6pa30M, B03HHKjia B03M0xcH0CTb MHHOBaTb onacHbiH ynacTOx. )Kejie3bi nepea- 
Hero KOHUa JIHHHHOX TpeMaTO# H rHpOXOTHJIHJI MCH5HOT CBOK) (J)yHKUHK>: OHM 
CTaHOB5iTC5i ;>xejie3aMH npoHHKHOBeHHH, a He npHKpenjieHH5i, xa k y OHxoMHpa- 
UH^HeB MOHoreHen. Tohho Tax xce xpioHb5i uepKOMepa y aMcjDHJiHHHji, h HacT05i- 
ihhx uecToa cjiyxaT jxjm nepc[)opauHH xhthhobbix noKpoBOB hjih bhcthjixh kh- 
nieHHHKa paKoo6pa3Hbix, a He zui5i npHKpenjieHH5i, xax y MOHoreHen. flyMaio, 
HTO HMeHHO n03T0My OHH H COXpaHHJIHCb B 3BOJHOUHH UeCTO£. TyT HajIHUO 
CMeHa (})yHKUHH B CB5I3H C H3MeHeHHeM o6pa3a JKH3HH. 

XoneTC5i OTMeTHTb HexoTopbie o6mHe nepTbi, no-BHjiHMOMy xapaxTepH30- 
BaBuine rpynny najieo30HCxnx MOHoreHen, o6HTaBiiiHx b potoboh h tjiotohhoh 
nojiocT5ix jipeBHHX no3BOHOHHbix, aaBinnx Hanajio xa k uecTOjiaM, Tax h Tpe- 
MarajiaM. Ffo Been bhjihmocth, 3th xpynHbie (JjopMbi odjiaaajin oxojiopotoboh 
T epMHHajibHOH npneoexon (roMOJioraMH ee, no MoeMy mhchhio, 5ibji5hotc5i aue- 
TaSyjnoM rnpoxoTHJiHji h annxajibHa;! npneoexa uecTOji), npocTbiM MeuixoBHa- 
hmm xHineHHHxoM, HeBoopyxceHHbiM xonyjniTHBHbiM annapaTOM rana unppyca, 
jiexcamero b xoporno pa3BHTOH 6ypce, h HenapHOH jjopcajibHon BaraHOH. ripn- 
xpenjieHne 3a#Hero xoHua ocymecTBjmjiocb npeHMymecTBeHHO 3a chqt Mbimen- 
Hbix o6pa30BaHHH. CjiejiyeT eme pa3 3aMeraTb, hto 3 to Ghjih 3HanHTejibHO 60- 
jiee xpynHbie (JjopMbi, hqu HCxoaHbie HeoaepMaTa, o6HTaBHiHe Mexmy xcaSepHbi- 
mh jienecTxaMH. 

AnoMop(J)Hbie nepra o6mero npejixa uecToa h TpeMaraa: 1) HeBOopyxceHHbin 
xonyjiHTHBHbin annapaT, jiexamHH b 6ypce, 2) HenapHa5i aopcajibHa5i BarnHa. 


3bojiiouhh uecTOA 

Tonxa 3peHH5i Ha obojiiouhio uecTOji xax Ha rpynny, Beaymyio CBoe nponc- 
xoxaeHne ot MOHoreHOo6pa3Hbix npejixoB, rocnoacTByeT b HacT05imee BpeM5i 
epean 300JioroB, nooTOMy 06 3 toh bctbh Neodermata 5i 6yay nncaTb oneHb 
xpaTxo. 

B xanecTBe epeabi o6nTaHH5i Cestoda ocbohjih xnmeHHHx najieo3oncxnx no- 
3BOHOHHbix, b CB5I3H c HeM ohh yTpaTHjiH codcTBeHHyio nHineBapHTejibHyio CHC- 
TeMy h CTajiH norjiomaTb nnmeBOH xHMyc xo35iHHa Been noBepxHocTbio Tejia. 
YTpaTa codcTBeHHOH nnmeBapHTejibHOH CHCTeMbi Bbi3Bajia rjiydoxne TxaHeBbie 
nepecTpoHXH b opraHH3auHH uecToa. llepBbie uecToabi 6buiH xpynHbiMH moho- 
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30H4HbIMH (J)OpMaMH C 3a£HHM npHKpenHTejibHbiM annapaTOM. OCTaTKH 3THX 
uecTO r npeacTaBJieHbi b coBpeMeHHon (jiayHe jiByMfl rpynnaMn: nipoKOTHJiHjia- 
MH H aM(J)HJIHHH,aaMH. 

rMpoKOTMJiMABi o6wTaK)T b cnHpajibHOM KJianaHe uejibHorojiOBbix h, no-BH- 
r HMOMy, yTpaTHJiH npoMexcyTOHHoro xo3XHHa, xoth hx jihhhhkh coxpaHHjiH cno- 
C 06 H 0 CTb BHe^pHTbCH B CJIH3HCTyiO KHLLieHHHKa X03HCB H B napeHXHMy B3pOCJIbIX 
ocoden CBoero BH£a. AMcJiHJiHHHabi bbdkhjih b nojioc™ Tejia BTopbix npoMexcy- 
TOHHbix xo3neB, b cbh3m c neM y hhx omajia HeoSxoaHMOCTb b opraHax npn- 
KpenjieHHH, MyxccKoe OTBepcine h BarnHajibHan nopa CMecTHjincb Ha 3ajxmii\ 
KOHeu, a OTBepcTHe MaTKH CTajio pacnojiaraTbcn Ha nepeaHeM KOHue Tejia pn- 
r om c opraHOM nepcJ)opauHH (roMOJior aueTadyjiiOMa thpokothjihji?)• Sbojhouhh 
A mphilinidae noapodHo ocBemaeica b CTaTbe TajiKMHa (1999). 

3bojhouhh nojiH30HHHbix uecToji npoHcxoanjia nyTeM ae33M6pHHH3auHH 
JIHHHHOHHOH CTajIHH H nepeHOCa pa3BHTHH Ha CTSRUK), OdHTaiOmyK) B npOMe- 
>KyTOHHOM X03HHHe. HmCHHO Ha 3TOH CTajIHH HaHHHaeTCfl pa3BHTHe nepe^HHX 
opraHOB npHKpenjieHHH, hto ocbo6ojihjio 3aaHHH KOHeu Tejia h caejiajio bo3- 
MOXCHblM B03HMKH0BeHHe CTpodHJIflUHH B OKOHHaTeJIbHOM X03flHHe (FyJIfleB, 

1996 a, 6). OcHOBHan pa^nauHH h pacuBeT Cestoda, BepoHTHO, coBnaaaiOT c 
pacuBeTOM aeBOHCKHx xpnmeBbix pbi6. 


3bojiiouh5i acnHAoracTpH,a 

KjiiOHeBOH rpynnon rjw noHHMaHHH obojhouhh Trematoda, hccomhchho, 
hbjihkdtch Aspidogastrea. 3to Handojiee 3ara,aoHHa5i rpynna napa3HTHnecKHx njia- 
tor. Hx HneHCTbiH npHKpenHTejibHbin opraH (a hck Bopa) npeaciaBJineT co6oh 
caMbin cneuHajiH3HpoBaHHbiH n cjioxcHoycTpoeHHbin npHKpenHTejibHbin anna- 
paT cpean HeoaepMaT. Y THnnnHbix acnnaoracnpHa (ojpm Aspidogastrida) bcht- 
pajibHbiH ruck noaejieH pnaoM npoaojibHbix (2 hjih 3) h nonepenHbix MbimeH- 
Hbix neperopoaoK Ha OT/iejibHbie uucuku. ,D,hck oraejieH ot napeHXHMbi Tejia 
oco6oh MeMdpaHOH, b kotopoh pa3JiHMHMbi nonepenHbie m npoaojibHbie Mbi- 
uieHHbie BOJiOKHa. flnenKH ^HCKa JiHiiib CHapyxcn pa3aejieHbi MycKyjibHbiMM 
rpedHHMH, BHyipeHHeH rpaHHUbi Mexcay TKaHHMH coceaHHx uhcck He cymecTBy- 
eT. OcHOBy ancKa cocrraBJixiOT MbimenHbie BOJiOKHa, npoxoanmne b pa3JiMHHbix 
HanpaBJieHMHx, Mexcay kotophmh jiexcaT noKpoBHbie, napeHXMMaT03Hbie u xce- 
jie3HCTbie KJieTKH. no Kpaio rvlckr b TOJime MbiujeHHbix neperopoaoK, pa3^eJiH- 
kdihhx nepM(J)epHHecKHe hhchkh, HaxoaflTcn rpyuieBHaHbie MaprwHajibHbie opra- 
Hbi, OTKpbiBaiomHecfl Ha BempajibHyio noBepxHocTb rucks, m cjiyxcamwe rru 
BbiBe^eHHH Hapyxcy cexpeTa xcejie3. MHHepBauHH npMKpenHTejibHoro rucks ro- 
CTaTOHHO cjiox<Ha (THMO(J)eeBa, 1971; Rohde, 1972). Ochobhoh KOJibueBOH 
HepB rucks npoxoflHT no ero Kpaio h CBH3aH napoh MomHbix kohmckthbob c 
BeHTpajibHbiMH CTBOJiaMH. Mmciotch TaKxce nonepenHbie KOJibueBbie HepBbi Rim 
Kax<^oro nonepenHoro pms H^eeK h CBH3biBaiomaH hx ceTb noBepxHOCTHbix th- 
xcen. Ha noBepxHOCTH rucks pacnojiaraeTcn orpoMHoe hhcjio pa3HOo6pa3HO 
ycTpoeHHbix HepBHbix 0K0H4aHHH (Rohde, 1972). C HajiMHMeM y acnnaoracT- 
puR cjiox<Horo HHencToro npMKpenHTejibHoro annapaTa, 3aHHMaiomero odbiHHO 
Sojibniyio nacTb BeHTpajibHOH noBepxHOCTH nepBH, CBH3aHO u pa3BHTMe y hhx 
CBoeo6pa3HOH MbimenHOH neperopoaKH (TaK Ha3biBaeMOH cenTbi hjih Rusfypsr- 
Mbi), pacnojiaraiomeHCH napajuiejibHo ancKy h aejinmen Tejio nepBH Ha cnHH- 
Hyio h 6piomHyK) nacTH. noHBJieHHe cenra odycjiOBJieHO TeM, hto BempajibHaH 
CTeHKa Tejia c pacnojiaraiomHMC^ Ha Hen npHKpenHTejibHbiM annapaTOM CTaHO- 
BHTCfl CJIH1HKOM HOABHXCHOH H He MOXCeT HeCTH OnOpHbIX (JiyHKUHH, KOTOpbie H 


96 



6epeT Ha ce6a cenTa. K Hen KpennTCH BHyTpeHHHe opraHbi h uopcoBeHTpajibHbie 
Mbimubi. 

CjieayeT 3auaTb ce6e Bonpoc, Korua h ujih Hero bo3hhk TaKOH cjioxHbiH npn- 
KpenHTejibHbiH annapaT. W TyT Mbi crajiKHBaeMCfl c napauoKcajibHOH cHTya- 
uneH. 3 tot cjioxHbiH annapaT (JmKTHHecKH 6e3aencTByeT b nepBbix npoMexy- 
TOHHbix xo3neBax acnn^oracTpna — MOJunocKax (nocKOJibKy npn oSnTaHnn b 
3aMKHyTbix nojiocTHx Tejia napa3HTbi He Hy>xuaiOTCfl b npHKpenjieHHH) h b okoh- 
naTejibHbix xo3neBax — pbi6ax h npecHOBouHbix nepenaxax, b KHmenHHKe koto- 
pbix oSHapyxcHBaiOT nojiOB03pejibix npeucTaBHTejieH Aspidogastrida. Ilpn BCKpbi- 
thh KapnoBbix pbi6 h HHKor^a He Hadjnouajia Aspidogaster limacoides niiorao 
npHKpenjieHHbiM k CTeHKaM KHmenHHKa. B to xce BpeMH A. conchicola, H3BJie- 
neHHbie H3 mojuhockob, njioTHo npHKpenjuumcb ko jwy cojiohok, a Taxxe nojx- 
BeuiHBajiHCb uhckom k noBepxHoemoH njieHKe Boabi h nepe^BHrajiHCb no Hen. 

no MoeMy ySexaeHHio, nnencTbiH npnKpennTejibHbiH annapaT acnnaoracT- 
pwu mot c(J)opMnpoBaTbCH b npouecce auanTaunn nepBbix HeouepMaT k o6h- 
TaHHIO Ha TOJICTbIX MblliieHHblX CTCHKaX HIOTOMHOH nOJIOCTH naJie030HCKHX no- 
3BOHOHHbix. HajiHHHe dojibuioro HHCJia nneeK b coneTaHHH co cjioxhoh HHHep- 
BauneH no3BOJi5Uio KpynHbiM napa3HTaM He TOJibKo njioTHo npHKpenjurrbCH k 
cydcTpaTy, ho h aKTHBHO nepeuBHraTbca no HeMy nyTeM nocjieuoBaTejibHbix 
paccjiadjieHHH w coKpaiueHHM nonepenHbix pnuoB nneeK (HanoaoSne ryceHH- 
Ubi). 3T0My cnoco6cTBOBaji TaK>xe cexpeT MHoronncjieHHbix xejie3 jw CKa, bhbo- 
anMbin nepe3 MaprHHajibHbie opraHbi. npn TaKOM cnoco6e npHKpenjieHHH w ne- 
peaBHxceHHH nepeuHHM KOHeu napa3HTa ocraBajicn CBodouHbiM w ynacTBOBaji 
jiniub b npouecce mrraHMfl. nepeuBHXceHHe nouaBJunomero nncjia MOHonncTO- 
KOTHJiHUHbix MOHoreHen Tpe6yeT aKTHBHoro ynacTHH n nepeuHero KOHua. 

TaKHM o6pa30M, npeuKH acnuaoracTpnu cKopee Bcero 6bum BbicoKocneuna- 
JIH3HpOBaHHbIMH MOHOreHeflMH, oSHTaBUIHMH Ha CTeHKaX POTOBOH H rJIOTOHHOH 
noiiocTeH upeBHHX no3BOHOHHbix. YHHTbiBaH CTeneHb cneuHajiH3auHH npHKpe- 
nHTeJibHoro annapaTa, acnnuoracTpnzibi hbjihiotch oneHb upeBHen rpynnon Heo- 
uepMaT. OuHaKO uajibHenmee ocBoeHne nniueBapHTejibHoro TpaKTa h odpeTeHHe 
B CBH3H C 3THM npOMOKyTOHHblX X03HCB np0H30niJI0 y MOHOreHeHHbIX npeUKOB 

acnnuoracTpHu 3HanHTejibHo no3UHee cTaHOBJieHHH uecTOju Ha oto yKa3biBaeT 
6ojiee no3UHee pacnpocTpaHeHHe h BKjnoneHHe b pauHOH najieo30HCKnx pbi6 
UBycTBopnaTbix n dpioxoHornx mojuhockob, CTaBuiHX nepBbiMH npoMexyTOHHbi- 
mh xo3HeBaMH 3toh rpynnbi. BeponTHO, nepexou Ha nHTaHHe MOJunocxaMH nac- 
th upeBHHX xpnmeBbix pbi6 HapyuiHJi cnoKOHHoe cymecTBOBaHHe othx KpynHbix 
napa3HTOB. TBepubie paKOBHHbi mojuhockob Morjin cunpaTb nepBeH co ctchok 
rjiOTKH n yBJieKaTb nx b nHiueBapHTejibHbin TpaKT. npHcnocodHTbcn k hobhm 
odcTOHTejibCTBaM cyMejin jiniub HeMHorne napa3HTbi, KOTopbie ocbohjih b Ka- 
necTBe cpeubi odnTaHHH pa3JiHHHbie ynacTKH nnmeBapHTejibHoro TpaKTa xo3hh- 
Ha, a Hanajio CBoero pa3BHTHH nepeHecjiH b opraHH3M npoMexyranHoro xo- 
3HHHa — MOJUiiocKa. CKopee Bcero hmchho Torua uepKOMep acnnuoununeB 
yTpaTHJi KpioHbH n npeBpaTHJicH b npocTyio 3auHioio npncocKy. 3to h 6buin 
nepBbie acnnuoracTpnubi, octbtkh KOTopbix Mbi mojkcm BHueTb b Jinue coBpe- 
MeHHbix Stichocotylida. 

npeucTaBHTejin ototo OTpnua napa3HrapyioT b nojioB03pejioM coctohhhh b 
xcejiHHOM ny3bipe n peKTajibHon >Kejie3e xHMep w b xejiHHbix npoTOKax neneHH 
CKaTOB. CTpoeHne nx npHKpennTejibHoro annapaTa 3HannTejibH0 OTjinnaeTCH 
ot THnnHHoro jyifl Aspidogastrida. Y Multicalix elegans oh coctoht KaK 6bi H3 
UByx HacTen: Hedojibuioro uncKa c ouhhm phuom H3 7—8 nneeK h cjieuyiouj,HM 3a 
hhm phuom rpedHeBHUHbix CTpyKTyp, HBJiHiomHXCH BHU0H3MeHeHHbiMH none- 
penHbiMH MbimeHHbiMH neperopouKaMn, HecKOJibKO H3MeHeHHbie MaprHHajib- 
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Hbie opraHbi Taicxce HMeiOTCfl. Y Rugogaster hydrolagi rpe6HeBHUHbie CTpyKTy- 
pbi (rugi) Ha^HHaiOTCH cpa3y xe 3a npocTon OKpyniOH npncocKOH, a y Stichoco- 
tyle nephropis , HMeioiunx juinHy CBbirne 10 cm, Ha 6piomHOH CTopoHe pacno- 
jiaraeTCH HecKOJibKO ucchtkob oxaejibHbix npucocoK, KOTopbie, no-BHUHMOMy, 
TaKxce hbjihkdtch roMOJioraMH nonepenHbix nneeK jxw CKa Aspidogastrida. K co- 
>xajieHHK), pa3BHTHe Stichocotylida jxo chx nop He H3BecTHO, ho 6ojibinnHCTBO 
nccjieaoBaTejien cnmaeT, hto nepBbiMn npoMexcyTOHHbiMH xo3neBaMH rj in hhx 
cjiyxcaT mojijik)ckh. HHuncTHpoBaHHbie npouBHHyTbie CTaann pa3BHTHH S[ ne¬ 
phropis 6biJin o6HapyxceHbi b CTeHKax KHiiienHHKa OMapoB, cjiyxcaiUHx nnmen 
CKaTOB, ho noao6Hafl KapTHHa THnHHHa rj ih BTopbix npoMexcyTOHHbix xo3neB. 

Hanajio pa3BHTH5i y npeucTaBHTejien Aspidogastrida npoieKaeT TOJibKO b UBy- 
CTBopnaTbix n 6pK)xoHornx Mojunocicax. HeKOTopbie BHUbi MoryT aocmraTb b 
MOJ uiK)CKax nojiOBon 3pejioc™ (HanpHMep, Aspidogaster conchicola ), hto h pac- 
CMaTpHBaio KaK npoflBJieHHe nporeHe3a b oumnne ot CBoero npexHero mhchhh, 
HTO 3T0 nepBHHHOe COCTOHHHe, H MOJUHOCKH HBJ15HOTCH 3BOJIIOUHOHHO nepBbIMH 

xo35ieBaMH acnnaoracTpna (THMO(})eeBa, 1975). JlnHHHKa acnnaoracTpna HMeeT 
xoporno pa3BHTyK) nnuaeBapHTejibHyio, 3KCKpeiopHyio n HepBHyio cncTeMbi, ne- 
peaHne xcejie3bi, OTKpbiBaioiuHecH no KpanM potobom bopohkh, n npociyK) 3au- 
hk)K) npncocKy. Otjihhhc ot OHKOMnpaun^neB MOHoreHen coctoht b 3auHeM 
nOJIOXCeHHH 3KCKpeT0pHbIX OTBepCTHM n B OTCyTCTBHH KpIOHbeB Ha UepKOMepe. 
HeKOTopbie jihhhhkh hmck)t pecHHHHbie kjictkh, upyrne jinmeHbi nx. I1 o3bo- 
HOHHbie xo3HeBa 3apaxaK)TCH acnnaoracipnaaMn npn umamm MOJunocKaMH. 

B OTJiHHne ot ^nreHeTHHecKHx TpeMaTOU acnnaoracTpn^bi ucMOHCTpHpyiOT 
mnpoKyK) cneun4)MHHOCTb k nepBbiM npoMexcyTOHHbiM xo3neBaM. Ohm mmciot 
6ojibmoe cxouctbo c UHreHeHMH b cTpoeHMM nnineBapHTejibHOH, 3KCKpeTopHOH, 
nOJIOBOM M HepBHOM CHCTCM, HO OdjiauaiOT H pnaOM CneUM(J)MHeCKMX HepT! nne- 
HCTbiM opraHOM npHKpenjieHHH, HajiMnneM MbimenHOM cenTbi, pacnojiaraiomeH- 
ch napajuiejibHo uncKy, h cBoeo6pa3HbiM CTpoeHMeM anueBOua. 


3bojhouhh AHreHeTHHecKHX TpeMaTOA 

MaccoBoe BbiMHpaHMe b Hanajie Me303on xpniueBbix pbi6 m noHBJieHne nep- 
bhx Teleostei, noxoxcnx Ha coBpeMeHHbix cejibueo6pa3Hbix, mcjikmx h nHTaB- 
luhxch b ochobhom njiaHKTOHOM, CTajio npHHMHOM B03HMKH0BeHMH Digenea. 
IlpeaKH nocjieaHHx He motjim ocBOHTb HOBbix noTeHunajibHbix xo3neB o6biHHbiM 
nyTeM nepe3 nrnuy — mojijiiockob m Ghjim BbiHyxcueHbi C03uaTb HOByio paccejiH- 
TejibHyK) CTaanK) — uepKapHio. C noMombio XBOCTa uepKapnH aKTHBHO njiaBajiH 
b rarime Boabi m noeuajincb njiaHKTOHOHUHbiMH kocthc™mm pbi6aMH. IIohb- 
JieHHe B XCH3HCHHOM UHKJie TpeMaTO# UepKapHH HanpHMyiO CB5I3aHO C B03HHK- 
HOBeHHeM y anreHen napTeHoreHeTHnecKoro pa3MHOxceHHH b MOJuiK)CKax. Ilo- 
cjieaHee 6biJio Heo6xouHMO ujih BOcnojmeHHfl noTepb oco6en Ha UByx pacce- 
jiHTejibHbix 4>a3ax uHKjia. Y3Kan cneuH(J)HnHOCTb k nepBOMy npoMexcyTOHHOMy 
X03HHHy (TJiaBHblM apryMeHT B nOJlb3y nepBHHHOCTH X03fleB-M0JIJIK)CK0B B UHK¬ 
Jie TpeMaToa) HBJineTCH, no MoeMy rjiydoKOMy yOexcueHHio, cjieucTBHeM pa3BH- 
thh h pa3MHOxceHHH napTeHoreHeTHHecKHX noKOJieHHM b MOJunocKax, Hrpaio- 
iuhx TaKHM o6pa30M BaxcHeMinyio pojib b xch3hchhom UHKJie uHreHeTHnecKHX 
TpeMBTOU- ripH 3T0M npOHCXOUHT yUHBHTeJIbHOe B3aHMOUeMCTBHe napa3HTa H 
xo3HHHa, BepoHTHO, Ha reHHOM ypoBHe. Hacra 3apaxceHne mojijiiockob npHBOUHT 
K MX nOJIHOH KaCTpaUHH, HO XCH3HeueHTeJIbHOCTb MOJUIIOCKa COXpaHHeTCH Ha 
HOpMaJIbHOM ypOBHe, H OH 4)aKTHHeCKM CTaHOBHTCH 4)a6pHKOM no npOH3BOUCT- 
By napa3HTa, npn stom HepeuKO H3MeHHH CBoe noBeueHHe onnTb xce b nojib3y 
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nocjie^Hero. Cnop o tom, kto nepBHHeH b xh3hchhom uHKJie zmreHen, no3- 

BOHOHHblH X03HHH HJIH MOJIJIIOCK, KaXCCTCfl MHe COBepiiieHHO 6eCCMbICJieHHbIM 

(Cribb et al., 2001), nocKOJibKy 06 a xo3HHHa b paBHOH Mepe 6bum yHacjieTOBa- 
Hbi npe^KaMH zmreHeH ot acnn/ioracTpHA. QzmaKO CTaTyc npoMexcyroHHoro xo- 
3HHHa-MOJIJIK)CKa pe3KO H3MCHHJICH B CBH3H C napTCHOreHCTHHeCKHM pa3MHOXCe- 
HMeM b HeM napa3MTOB. 

OcBoeHHe KocracTbix pbi6 b KanecTBe OKOHnaTejibHbix xo3neB npo^HreHenMH 
Taidce conpoBo>K^ajiocb ocbochhcm hmh pa3JiHHHbix skojiothhcckhx hhih b Tejie 
pbl6bl H HOBbIM B3pbIBOM MOp(J)OJIOrHHeCKOrO pa3H006pa3Hfl Ha Bcex (J)a3ax XCH3- 
HeHHoro uHKJia h pa3Hoo6pa3HeM cbmhx uhkjiob (ranaKTHOHOB, flobpoBOJib- 
CKHH, 1998). 

HecKOJibKo cjiob 06 hcxo^hom njiaHe CTpoeHHH npo^HreHen. nojiHocTbio 
cojiH^apHa c ThOcohom (Gibson, 1987), hto Ha pojib caMbix npHMHTHBHbix jw - 
reHeH 6 ojibiiie Bcero nonxojwT napaM(})HCTOMHbie TpeMaTO^bi. Paramphistomata 
HMeiOT 3a^HK>K) npHeocKy h cySiepMHHajibHoe poTOBoe OTBepcTHe, Haxo^nmee- 
Cfl Ha £He POTOBOM BOpOHKH, OdHJIbHO CHaSxeHHOH MblUieHHblMH BOJIOKHaMH, 

ho He oxaejieHHOH, KaK HacTonman poTOBan npncocKa, ot oKpyxaiomen na- 
peHXHMbi. 3 th (J)opMbi y^HBHTejibHo HanoMHHaiOT MOJio^bix acnH^oracTepoB 
c Hepa3BHTbiM ^hckom. IlapaMcjmcTOMaTH^bi yAOBJieTBopniOT KpHTepHHM npn- 
MHTHBHOCTH H no CTpoeHHK) MHpaUH^HH, H no HaJIHHHK) B HX UHKJie pejtHH 

(rHHeuHHCKan, 1968; TajiaKTHOHOB, ^obpoBojibCKHH, 1998). KpoMe toto, ohh 
BCTpenaiOTCH b nHmeBapHTeJibHOM TpaKTe npeucTaBHTejien Bcex KJiaccoB no3BO- 
HOHHblX, 4T0 CBH^eTeJIbCTByeT 06 HX UIHpOKOH CneUHaJIH3aUHH, He npenHTCT- 
Byiomen ^ajibHenmen sbojhouhh. OcHOBHbie OBOjnounoHHbie cobbiTHH y w- 
reHeraHecKHX TpeMama, BepoHTHo, CBH3aHbi c HanajibHbiMH 3TanaMH sbojiio- 
UHH KOCTHCTbIX pbl6 H CO CneUHaJIH3aUHCH K obHTaHHK) B pa3JIHHHbIX opraHax 
nocjieziHHx. 


3AKJHOHEHHE 

B 3aKJH04eHHe xohctch OTMeTHTb y^HBHTejibHbiH napajuiejiH 3 M b obojiiouhh 
jlByx BeTBen Neodermata, CBH3aHHbix c ocbochhcm nnmeBapHTejibHoro TpaKTa, 
a HMeHHo: Cestoda h Trematoda. B obenx bctbhx hmciotch pejiHKTOBbie rpyn- 
nbi: Gyrocotyloidea h Stichocotylida cootbctctbchho, KOTopbie TaKxce coxpa- 
HHJIHCb B COKHBbIX HCKOnaeMbIX» — UejIbHOTOJIOBblX. rioCKOJIbKy H UeCTO^bl, H 
TpeMara^bi npHodpejiH npoMexcyTOHHbix xo3neB, nonBHJiacb B03M0XH0CTb npo- 
reHeTHHecKoro pa3BHTHH b hhx npn BbinaueHHH (BbiMHpaHHn) OKOHnaTejibHbix 
xo 3 neB. TaKHMH nporeHeTHnecKHMH rpynnaMH hbjihiotch Amphilinidea h Aspi- 
dogastrida. 

BHOJiorHnecKoro nporpecca uobHJiHCb TOJibKO Eucestoda h Digenea. 3 bo- 
jhouhh 3thx rpynn CBH3aHa c ue33M6pHOHH3auneH jihhhhok h nepeHeceHHeM 
HanajibHbix 3TanoB pa3BHTHH b npoMexcyTOHHbix xo3neB, hto no3BOJiHJio c(J)op- 
MnpoBaTb HOBbie BaxcHbie CTpyKTypbi. EIojioboh annapaT Bcex Neodermata 4>aK- 
THnecKH He npeTepneji cnjibHbix h3mchchhh h ero pe3yjibTaTHBHOCTb othoch- 
TejibHo HeBejiHKa (BpeMH (JjopMHpoBaHHH cjioxchoto HHua b ooTHne KOJiedjieTCH 
b cpe^HeM ot naca uo MHHyTbi). IlooTOMy yBejinneHne hjiouobhtocth oxaejib- 
HOH OCO0H CHJIbHO OTpaHHHCHO. B CBH3H C 3THM UeCTOUbI H TpeMaTOUbI, HMeiO- 
mne CJIOXCHblH UHKJI pa3BHTHfl CO CMeHOH X03HCB, npnobpeJIH nOMHMO nOJIOBOTO 
upyrne cnocodbi pa3MHoxceHHH, pe3K0 yBejiHHHBaiomHe b more njiouoBHTOCTb 
BH^a. 3 to decnojioe pa3MHoxceHne nyTeM ctpo6hjihuhh y uecTO^ h napTeHO- 
reHe3 b MOJiJiiocKax y ^HreHeTHnecKHx TpeMaTozt. 
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CucTeMa npoMe^cyTOHHbix xcmeB h HCHe3HOBeHne CBo6o£HoruiaBaK)mHx jim- 
mhhok (3apaxceHHe HMuaMn) no3Bo;iHjiH OT/tejibHbiM rpynnaM Eucestoda h Dige- 
nea noKHHyTb Bo/iHyK) cpe^y m ocBOHTb Ha3eMHbix no3BOHOHHbix. IIpe/tCTaBH- 
TejiH /tpyrnx rpynn Neodermata, MOHoreHen, rnpoKcmijiH/tbi, aM(j)HjiHHH/tbi h 
acnH/toracTpn/tbi, hbjihiotch napa3MTaMH pbi6 hjih 3apaxceHHe hmh nponcxo/uiT 
TOJibKO b BOAHoti cpe/te. 

B 3aKjnoHeHHe npHBezty o/ihh npwMep. y coBpeMeHHbix uejibHorojiOBbix, 
o/ihom H3 HaHdojiee /tpeBHMx m npHMHTHBHbix rpynn pbi6, napa3HTnpyK)T ojxho- 
BpeMeHHo Gyrocotyloidea (2 poaa, HecKOJibKO bhaob), Stichocotylida (2 pcxaa 
M3 3, 2 BH/ia) h Chimericolidae (2 poaa, 3 Bwxa), BecbMa cnen,HajiH3HpOBaHHoro 
ojpma Polyopisthocotylea. TaKHM o6pa30M, caMbiM npMMHTHBHbiM h cneuHa- 
JIM3HpOBaHHbIM X03HHH HMeeT H CaMbIX CneH,MajIH3MpOBaHHbIX H TipeBHHX na- 
pa3HTOB. 
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CaHKT- fIeTep6ypr 


ECOLOGICAL APPROACH TO THE PROBLEM OF MONOPHYLY 
OF NEODERMATA (PLATYHELMINTHES) 

T. A. Timofeeva 

Key words'. Neodermata, evolution, divergence, apomorphies, location, life cycle. 

SUMMARY 

The ecological scenario of the evolution of main branches of Neodermata is described. 
The first neodermateans (= promonogeneans) were parasites of the gill lamellae of Paleo¬ 
zoic jawless vertebrates, which were microphagous suspension-feeding animals. The main 
apomorphic characters of the primary neodermateans are neodermis, cercomer (posterior 
hooked attachment organ) and swimming infective larva. All subsequent evolution of Neo- 
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dermata was related with their acquisition new niches in hosts, which were intensively di¬ 
verging in that time adapting to new food types and conquering new ecological niches. 
The acquisition of new microhabitats was accompanied by the development of morpholo¬ 
gical diversity in Neodermata especially in a structure of attachment and genital organs. 
Trematoda, Cestoda and Polyopisthocotylea comprise specialized evolutionary lineages and 
Monopisthocotylea is a basal taxon. Polyopisthocotylea is specialized to the blood feeding 
on fish gills. The common ancestors of the Trematoda and Cestoda inhabited walls of gills 
and pharyngeal cavities, from where they penetrated the digestive tract. The aspidogastri- 
dean multiloculate holdfast appears to be a highly specialized attachment organ of the mo- 
nogenean ancestor, which inhabited muscular pharyngeal walls of Paleozoic vertebrates. 
The loss of cercomer hooks probably took place when mollusk-hosts have been involved in 
the aspidogastridean life cycle. The extinction of many chondrichthiean groups and pro¬ 
gress of small plankton fishes (Teleostei) has led to the appearance Digenea. New vertebra¬ 
te hosts needed a new infestation type and the cercaria appeared. Parthenogenesis has been 
developed in stages living in mollusks to counterbalance the loss of individuals at two trans¬ 
mission stages in the digenean cycle; this was resulted in a strong specificity to mol- 
lusk-host. Evolutionary tendencies of Trematoda and Cestoda show noticeable similarities. 
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